Background: The immaturity and vulnerability of the skin and the epidermal barrier function,
Introduction
Neonatal Intensive Care Units (NICUs) are centers which combine advanced technology, diagnostic and therapeutic modalities and well-trained health-care professionals specializing in the treatment of premature and low birth weight infants, or neonates who have medical conditions requiring special medical care. The first NICU was established in 1962, and such centers have contributed markedly to significantly improved rates of survival of preterm infants worldwide. A notably high proportion of neonates require NICU care: in Hungary, some 7000 infants are admitted yearly. It is well known that prematurely born infants are at a significantly increased risk of subsequent chronic medical problems. Neurological, cardiovascular and respiratory diseases, gastrointestinal, metabolic and hematologic problems, developmental abnormalities, the immature immune system and frequent infections demand numerous invasive diagnostic and therapeutic procedures. The immaturity of the skin and the epidermal barrier function, and the frequent iatrogenic complications following treatment are often associated with various skin manifestations, though only a few data concerning such skin manifestations are available in the literature at present, mainly relating to sporadic case reports. The aim of our current survey was to investigate dermatological disorders among preterm and severely ill term infants in our NICU. As far as we aware, these are the first literature data on the prevalence of skin disorders in a tertiary NICU during an exact and comparatively long-term study period.
Methods
The survey was carried out in the NICU at the Department of Pediatrics at the University of Szeged between January 31, 2012 and January 31, 2013, after approval and permission had been obtained from the Institutional Review Board of Albert Szent-Györgyi Medical Center.
This NICU is a 17-bed tertiary center, which annually admits 200-270 neonates in severe perinatal conditions from the south-eastern region of Hungary (with a population of almost 1.5 million). All newborn term and preterm infants hospitalized in the NICU during the 1-year study period were included in the study. Each of them participated in whole-body skin examinations, always carried out by the same two experienced dermatologists from the Department of Dermatology and Allergology at the University of Szeged. The dermatologists took part in the visits at the NICU twice weekly and, if needed, unscheduled visits were also made. In the event of diagnostic challenge, the two dermatologists always consulted before agreeing on the final diagnosis. Decisions relating to diagnoses and therapies were made in consultation with neonatologists. Taking into consideration the relatively high number of surgical procedures required among the NICU patients, pediatric surgeons also make a ward round daily in the NICU. The treatment of iatrogenic skin lesions and wound care is carried out with the collaboration of dermatologists and pediatric surgeons. The gestational age, sex, birth weight, area of involvement, etiology of the disorder, causative factors, diagnosis at admission and comorbidities were recorded, together with the nature of the management (dressings, ointments, medication and surgical interventions). The NICU made the official medical records of patients available for final evaluation.
Results
During the 1-year study period, a total of 211 neonates of Caucasian origin were admitted to the NICU (mean birth weight: 2353.6±981.6 (SD) g, mean gestational age: 34.5±4.3 (SD) weeks, range: 23-41 weeks, gender distribution: 125 male and 86 female neonates).
Distribution by birth weight: 7 (3.3%) neonates with high birth weight (>4000 g), 86 (40.6%) with appropriate weight for gestational age (2500-4000 g), 66 (31.3%) with low birth weight (1500-2499 g), and 52 (24.6%) weighing less than 1500 g: 32 (15.2%) with very low birth weight (1000-1499 g) and 20 (9.5%) with extremely low birth weight (<1000 g), of whom 5 (2.4%) weighted < 750 g. 
Discussion
Prematurity involves the immaturity of all organs and organ systems. All of the anatomical elements of the skin are fully developed by 22-24 weeks of pregnancy, whereas functional and biochemical maturity requires a much longer time. At gestational week 24, the epidermis is quite immature, the stratum corneum consisting of only 1-2 cell layers. By weeks 33-34 of gestation, the stratum corneum has attained structural and functional maturity, although the active adaptation and maturation processes continue after birth (Figure 5. ). The structure of the skin of a term newborn is similar to that of an adult, but much thinner and more vulnerable. The skin of a full-term newborn is structurally and functionally more ready to adapt to an air environment than the skin of a premature infant, which is in homeostasis with a fluid environment. After delivery, premature skin matures rapidly during 2-8 weeks, taking significantly longer for the most premature neonates [1] [2] [3] [4] . In premature infants, the structural and functional maturation of the skin accelerates significantly, taking approximately 2 weeks after birth. Preterm neonates are obviously highly vulnerable during this 2-week "window period". Septic complications mainly occur in the first few days or in the first 2 weeks of life and are the most common cause of mortality in this special population. The compromised epidermal barrier function results in an enhanced susceptibility to severe, invasive infections, high rates of transepidermal water loss, thermal instability, an electrolyte imbalance, an increased percutaneous absorption of chemicals and drugs, and easily induced skin traumas;
these clinical complications are relevant determinants of high morbidity and mortality rates for preterm infants in the NICU [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] .
Our aim in this study was to investigate a large population of preterm and severely ill term Overall, the exact time of the skin examination in detecting these transient or not fully developed skin lesions is very important. Neonates with higher birth weight or in a less severe general condition usually spend shorter times in the ward as compared with infants with lower birth weight or severe comorbidities; these latter infants are usually reexamined several times during hospitalization. Moreover, we should emphasize that in the case of some critically ill infants, who can be mobilized only with difficulty, the whole-body skin examination cannot easily be performed.
In order to gain an overall picture of the prevalence of neonatal skin disorders, we set out to investigate a large population of healthy newborns in the Neonatal Care Unit at the and sebaceous hyperplasia (17.5%), those of the vascular lesions were naevus simplex (31.2%), hemangioma (1.1%) or hemangioma precursor lesion (1.1%), and those of the pigmented lesions were congenital melanocytic nevi (1.2%) and dermal melanocytosis (1.6%). The prevalence of iatrogenic injuries was very low (3.45%). In the vast majority of cases, special treatment was not necessary, but 5.27% of the neonates required particular dermatological therapy, and in 9.2% of them close observation was indicated 19 .
In our opinion, it is very difficult to compare the prevalence of dermatological disorders of Further investigations should be conducted on the dermatological disorders that occur in NICUs worldwide in order to assess the exact prevalence data of iatrogenic dermatological complications, which are also certainly much less frequently reported and registered than other adverse events.
With the most careful treatment, the majority of iatrogenic skin injuries can be prevented, dermatologists, nurses and pharmacists, and it is additionally important to take into consideration the regional characteristics of the neonatal intensive care. 
